DO8 1-016 


Final Submission 


AIR QUALITY MONITORING 
PROTOTYPE OIL SHALE LEASE TRACTS Ua AND Ub 
VOLUME I - METEOROLOGICAL 


For the Period 


1 January 1980 - 31 December 1980 


Zod 


Submitted to 


Mr.Jim Godlove 
White River Shale Project 
1315 West Highway 40 
Vernal, Utah 84078 


AeroVironment Inc. 


145 VISTA AVENUE - PASADENA, CALIFORNIA 91107 USA 
(213) 449-4392 


BLM Library 

D-553A, Building 50 

Denver Federa) Venter DO8 1-016 

P. 0. Box 25047 | 

Denver, CO 80225-0047 
Final Submission 


AIR QUALITY MONITORING 


PROTOTYPE OIL SHALE LEASE TRACTS Ua AND Ub 
VOLUME I - METEOROLOGICAL 


For the Period 


1 January 1980 - 31 December 1980 


Submitted to 


Mr.Jim Godlove 
White River Shale Project 
1315 West Highway 40 
Vernal, Utah 84078 


By 
AeroVironment Inc. 


145 Vista Avenue 
Pasadena, California 91107 


a 

wT 

roe 

"po mone 

nie _— e 
a” - vw 

Ot 4 ts . 


PREFACE 


This volume is the final submission of data acquired during the air quality/meteorology/ 
radiology portions of the lease suspension period monitoring program for 
oil shale tracts Ua and Ub. The period covered runs from | January 1980 through 
31 December 1980. 


The data presented herein appears in two volumes: 


Section I - Meteorology 


Data tabulation for all sites, in order by site 


Wind speed, WS, 10 m, 20 m, 30 m 

Wind direction, WD, 10 m, 20 m, 30m 

Temperature, T 

Lapse rate, T, between 10-30 m 

Root-mean-square variation in wind direction,dg+ 10m, 30 m 
Root-mean-square variation in vertical wind speed, a 10 m, 30 m 
Solar radiation, SR 


Barometric pressure, BP 
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Relative Humidity, RH 


Section II - Air Quality 
In order of site number 


Total sulfur, TS 

Hydrogen sulfide, HS 

Sulfur dioxide, SO, 

Total hydrocarbons, THC, expressed as ug/m? of CH, 
Non-methane hydrocarbon, HC 

Methane, CH, 


Carbon monoxide, CO 
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Nitrogen oxides, NO,, expressed as g/m? of NO, 
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Section II - Air Quality cont.. 


9: Nitric oxide, NO 

10. Nitrogen dioxide, NO 
i i Ozone, O3 

12. Total Suspended Particulates, TSP 
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Not all sites measure all of these parameters. 


The data tabulation contain average values for each day, and the peak hourly 
average for the day. Along the bottom, the average for each hour, averaged over 
the month, is complied. Air quality data is given in ug/m? usually with values for 
NO, 
THC based on the molecular weight for CH,. 


computed on the basis of the molecular weight of NO., and those for HC and 
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On the wind direction sheets, "PV" and "PREV" indicate prevailing wind 
direction divided into 16 sectors with a "1" indicating a prevailing direction 
between 348.5 and 11.0 degrees, a "2" corresponding to 11.5 to 34.0 degrees, and so 
forth, i.e., a "1" indicates wind from the 22.5° sector centered on N, a "2" indicates 


winds generally from the NNE, a"3" from the NE, etc. 


Symbols used on the data sheets are: 


CA Calibration 

MT Maintenance (changing paper, tape, filters) 

FO Flame Out (on the gas chromatographs) 

IM Instrument Malfunction (not discovered until after data has been 
collected) 

PF Power Failure (generator failure) 

RF Recording System Failure (chart jams, runs out, tape punch fails) 

LI Local Interference 

OS Off Scale (at top of chart, data presumed good) 

SE Special Experiment (instrument off-line for bag sample analysis or 


removed for special measurements in area) 
VA Variable wind direction 
OR Out for Repair (instrument problem has been recognized and 
the instrument is no longer sampling while being repaired) 
IN Interference (acts of nature) 


OE Operator Error 
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Parameter 


Wind Speed 


Wind Direction 


Sigma Theta* 
Sigma W 


Temperature 


Delta 
Temperature 


Barometric 
Pressure 


Net Solar 
Radiation 


Relative 
Humidity 


UTAH WHITE RIVER SHALE PROJECT 


Instrument Lower Detection Limit, Data Precision, 


and Lower Limit of Data Validity 


Instrument Lower 


Instrument 


Teco Model 43 
Monitor Labs 8440 E 
Monitor Labs 8440 E 
NO, - NO 

Monitor Labs 8410 E 
Monitor Labs 8310 
GMWC-2000H 


MRI-1022 (Sites 4,6) 
MRI-1071 (Sites 11,13) 
MRI-1022 (Sites 4,6) 
MRI-1071 (Sites 11,13) 


MRI-1022 
w/ sigma processor 


R.M. Young 27100 
w/AV sigma processo 


MRI-840-1 (Sites 4,6) 
MRI-1071 (Sites 11,13) 


MRI-340 


Science Associates 
No.370 


Frietchen net 
radiometer 


Weathermeasure 
H321-S 


* Five minute sampling time. 


Detection Data 
Limit Precision 


25 ug/m? 
5 ug/m? 

5 ug/m? 

5 ug/m? 

2 ug/m? 
0.1 mg/m? 
0.5 ug/m? 


2 mph 
2 mph 
N/A 
N/A 
ie 


0.05 m/s 


LAOS 
Soe 


N/A 


600 mm Hg 


-0.40 Ly/min |0.05 Ly/min 


0% 5% 


Lower Limit 
of Data 
Validity 


yd | ug/m? 
6 ug/m? 

6 ug/m? 
12 ug/m? 
6 ug/m? 
0.1 mg/m? 
1 ug/m? 


2 mph 
2 mph 


N/A 


0.05 m/s 


236-6 
Nie 


N/A 
600 mm Hg 
-0.40 Ly/min 


5% 
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Data Summary 


4 - Final Data Sheets 


Project__139 


Date 4-3-81 
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Data Summary 


Final Data Sheets 
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WHITE RIVER SHALE PROJECT, #139 


(cc101) 


WIND SPEED 
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BONANZA, 
SITE 


FIMAL DATA 
AS OF SI/MAR/BI 


qa 


MILES/HOUR 
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LEVEL HEIGHT 
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AEROVIRONMENT INC, 


(LOCAL STANDARD TIME} 


CLOCK HOUR 


AVE PEAK 
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WHITE RIVER SHALE PRUJECT,#139 


BONANZA, 
SITE 


(cc101) 


WIND SPEED 


UTAH 


FINAL DATA 
AS OF 31/MAR/BI 
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10.0 


8.5 7.5 
6.5 11.0 17.0 17.0 16.0 14.0 


4.0 


5.5 5.0 


4.0 


3.5 4.5 4.0 
5.5 5.6 265 5.5 


11.0 14.8 13.5 


3.5 15.0 


2.5 
6.0 


2.0 


8.0 17,0 
12.5 26.5 
15.8 27.0 


9.0 
6.5 
17,0 


9.5 14.5 


g20° 3.5 


4.5 


6.5 
17.0 17.0 20.5 19.5 19.5°23.5 27.0 22.0 17.0 16.8 20.0 21.85 19.5 20.0 


3.5 


10,0 11.0 4.5 
7.0 


3.5 
1925 


6.0 19.5 16.0 21.0 24.0 26.5 24.0 23.8 18.8 
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9.0 5.0 4.0 


6.0 
9.5 
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4.5 


4.0 


5.5 


10.0 


1 


6.5 7.58 5.0 3.5 4.5 6.0 9.0 
8.5 
18.5 10.0 


9.5 


6.5 


3.5 
2.5 


2.0 


3.0 


4.5 
5.5 


14.5 
14,9 25,5 
11.90 21.5 
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5.0 
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5.0 


3.5 
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10.0 
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7.0 8.0 9,0 
6.5 


5.0 


4.5 
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2.5 
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5.0 
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5.0 
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5.0 
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3.0 
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4.0 
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2.5 
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12.0 
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5.0 
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6.5 
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6.5 
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9.5 
4.0 


5.0 
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6.5 
7.0 


5.5 


6.0 
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9.5 


3.5 


6.5 
7.$ 
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6.5 


3.0 
3.0 
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4.5 


a.0 


11.0 


5.0 
12.5 


645° 1.5 


9.5 
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6.0 
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19.5 13.0 


9.0 12.0 


4.5 
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225° 335 
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ai 
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7.5 17.0 
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6.0 
9.5 
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6.0 
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6.0 


3.5 
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4.5 


22 
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. 
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7.5 
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5.0 6.0 4,5 
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23 
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14.5 
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Veo 
12.0 
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24 
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5.0 4.5 6.0 6.5 7.0 
6.0 9.5 10.5 17.0 14.0 11.0 


3.5 
4.5 
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26 
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WHITE RIVER SHALE PROJECT, #139 


BONAN7TA, 
SITE 


(cc+o1) 


WIND SPEED 


NITAH 


FINAL DATA 
AS OF SI/MAR/A1 


6 


MILES/HOUR 


10 METERS 


LEVEL HEIGHT & 


1980 


MAY, 


AEROVIRONMENT INC, 


(LOCAL STANDARD TIME] 


CLOCK HOUR 


AVE PEAK 


00 01 02 03 04 05 06 07 08 09 10 11 12 Ls 14 15 16 17 16 19 20 21 22 23 


DAY 


7.0 10,5 
6.5 17.0 
6.5 12.0 
7.0 12.5 


9.0 3,6 5.5 4,9 5.5 
6.0 6,0 5$.5 


6.0 


6.5 
6.0 
9.0 


3.5 


6.5 


6.5 


68.5 10.5 


9.5 10.5 


6.5 10.0 10.0 


wea 450 3.9 Sen 5.0 S.9 9:55 
a0 3.0 2.5 3.0 


6.5 


6.5 


7.5 
7.0 
8.5 


6.0 17.0 11.5 10.5 41.5 14.0 


6.5 
12.0 


5.0 


9.5 10.5 


6.5 


$.5 12.0 


9.0 


9.5 


9.5 10.0 11.5 


6.0 11.8 15.5 11.5 


0 
5 
0 
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3 
5 


2.5 


7.0 15.5 
7.0 17.0 

16.5 
6.5 17.5 
9.0 21.5 
10.5 24,5 


6.0 
2.5 
6.0 
4.0 


6.5 6.0 
8.0 4.0 
4.0 ° 

9.5 17.5 
s.0 @.@ 
4.5 6.0 
13.5 10,0 
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3.0 
6.5 
5.0 


6.0 
6.5 
9.0 
6.0 
9.5 
6.0 
6.5 
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7.5 
6.5 


6.0 


6.0 10.5 $3.5 17.5 14.5 
6.5 5.5 


7.5 11.0 41.5 12.5 
9.0 


5.0 


9.0 
5.0 


7.5 19.0 21.5 15.5 18.5 £8.0 17.5 


6.5 11.5 12.5 17.0 10.5 10.5 
7.0 


4.5 6.0 
6.0 


5.0 
6.5 16.5 16,0 12.5 


4.5 5.0 
4.0 
4.5 7.0 


4.0 
4.5 


3.5 


1 
1 


2.5 
3.5 
5 
-0 
-0 


6.5 6.5 6.5 4.5 
9.0 6.5 4.0 4.0 


9.5 


7.0 


nor oe 
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3.5 
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6.8 5.0 
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11 
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6.5 
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6.5 10.5 17.0 
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5.0 


4.5 
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6.0 
6.0 


4.5 


3.5 10.0 10.0 


6.5 
4.0 


6.0 14,0 
7.9 20.5 
7.0 15.0 


$.5 11.0 


2.0 
8.0 
5.5 
6.0 
8.5 


3.5 


10.0 11.0 


6.0 10.0 


4.0 
6.0 


3.0 
6.0 
5.0 


3.0 
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13 
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16 
17 
18 
19 
20 


6.5 
4.5 
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6.0 
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5.0 6.5 4.5 


4.5 


6.5 
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4.0 
4.0 


Hes 15.5 


5.0 


5.5 
4.5 
6.5 
4.5 


7.5 
8.5 
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6.0 13.5 12.0 


9.5 
8.0 
3.5 


8.5 


5.0 
4.5 


7.5 
5.0 
5.0 
10.0 10.0 


7.0 


5.5 
3.5 


2.5 11.0 


7.5 10.0 13.5 12.5 16.0 


4.0 


6.0 4,0 


5.0 


3.5 


3.5 
3.0 


4.5 


3.5 
4.0 


4.5 


5.5 
9.0 


5.5 
4.5 


7.5 16.0 


9.5 
4.0 


§.5 10.0 13.5 


1.5 


13.5 
12.5 
6.5 10.5 


4.0 


7.0 


4.5 


4.0 
5.0 
6.0 
5.0 
4.0 
5.5 
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5.0 


4.5 12.5 10.0 


5.0 
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5.0 
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6.5 
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5.0 
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4.0 


5.0 
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6.5 
5.5 
7.0 
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7.5 


9.5 


7.06 
4.5 


5.0 
5.0 


7.5 
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6.5 
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5.0 


6.5 5.0 


9.5 
7.0 
9.0 
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7.0 
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5.0 


10,0 
6.0 12.0 


9.5 10,0 6.0 
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6.0 
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6.0 
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4.5 


5.0 4.0 


5.0 


4.5 


6.0 
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12.0 


22 
23 


G25. 9.5 


3.5 
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6.0 13.0 


10.0 12.5 13.0 14.5 16.0 16.5 17.0 16.0 17.0 16.5 16.0 
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4.0 
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Sas 
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16.0 


3.5 


4.0 5.0 4.5 4.5 5.0 
2.0 
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5.0 
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5.0 
5.0 


4.5 


6.5 
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11.0 
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6.5 


955 °10.0 


3.0 
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e7 
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wen 340 ceaa Soe 
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28 
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6.0 
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1.60 S$.0 $5.0 


29 
30 
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4.5 14,0 


10,0 8.9 


6,0 11.0 


$9.5 13.0 42.0 15.5 13.0 


7.0 6.5 9.0 13.0 
+ A J A 


9.5 


5.0 
Sa0 


4.0 
6.5 


SU 


10.5 5.0 11.5 4.0 


14,0 19.0 11,0 


7.5 11.0 


$.5 14.0 


6.5 
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31 
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6.0 


6.0 
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80 
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WHITE RIVER SHALE PROJECT, #139 


BONANZA, 
SITE 


(ccso0s) 


WIND SPEEO 


UTAH 


6 


MILES/HOUR 


OF SismMaRsAi 


As 


10 METERS 


LEVEL HEIGHT 


1980 


JUN, 


Ree aReeeheteeeeeeetene 


INC, 


AEROVIRONMENT 


(LOCAL STANDARD TIME) 


CLOCK HOUR 


PEAK 


01 02 03 04 05 06 o7 08 09 10 11 le 13 14 15 16 17 16 19 ral) 21 22 23 AVE 


00 


Oay 


14.0 


9.0 
12.0 


6.0 9.5 8,0 10.5 
6.5 10.0 11.0 


6.0 


6.5 16.0 11.0 


8.0 
19.5 19.5 16,0 15.5 


9.0 13.5 12.5 


7.0 11.0 14,0 


4.0 13.5 17.5 19.0 14.0 17,0 17.5 19.0 186.0 
8.5 12.0 20.0 20.0 19.5 22.0 20.5 20.0 19.5 19.5 17.0 19.0 15.0 $1.0 


2.5 


6.0 


4.5 4,5 


4.5 


6.5 7.0 
4.5 


4,0 
6.5 


9.0 
4.5 


9.5 
5.0 


6.0 
8.5 
10.5 41.5 11.5 


19.5 


3.5 


19.5 22,0 
19.5 21.5 


12.5 
12.5 20,0 


6.0 11.5 13.0 


9.5 
9.0 


6.0 


10.5 6.0 


12.0 


$.0 17.0 20.0 21.5 19.5 19.0 20.5 20.5 20.0 19.5 186.0 18.0 14.5 10.0 


14.5 11.5 12.0 


10.0 12,0 


a.5 
4.0 
19.5 


10.0 


7.0 15.0 17.5 19.0 17.0 186.0 20.0 19.5 18.5 17.5 16.0 13.0 12.5 


$.0 15.5 16.5 16.0 19.5 20.0 21.0 20.5 19.5 16.5 20.0 19.0 22.0 20.5 17,0 


4.0 4,5 


7.0 


7.9 9.5 10.5 10.5 
6.5 
6.5 


6.0 


7.0 
3.0 


13.5. 22.0 


9.5 
5.0 


3.5 
6.5 
7.0 


10.5 
7.0 10.0 


6.0 10.0 6.5 


7.0 
7,0 
7.0 


6.$ 9.5 


6.5 
a.5 
8.5 
6.0 11.0 16.5 16.5 14.5 13.5 19.5 12.5 10.5 10.5 13.0 


6.5 
6.0 
7.5 


7.0 
7.0 
9.0 


6.5 
8.5 


4.5 2.5 5.0 


7.0 
5.0 


6.5 10,0 


6.0 


5.0 


4.5 5.5 


4.5 
5.5 


7.5 


13.0 


Va 
9.0 


6.5 11.5 13.0 


7.0 


6.5 


7.0 


6.0 


4.5 


16.5 
12.9 21.5 


12.0 19.0 


2.5 
14.0 


4.5 
15.0 


5.0 
4.5 10.0 19.0 21.5 20.5 19.0 19.5 19.5 16.5 15.5 16.0 12.5 


9.5 94.0 17.5 17.5 87.0 17.5 19.0 18.0 18,5 17.35 16.0 186.5 14,0 


3.5 


4.5 2.5 


4.0 
6.0 
5.0 


6.0 
4.5 


6.0 
6.0 


9.0 


5.5 10.0 
4.0 


4.0 


$.0 


10.0 


10 
11 
12 
13 
1a 
is 
16 
17 
18 
19 
20 


13.5 17.0 
12.5 


3.5 


3.5 
5.5 
6.5 
4.0 
5.0 


6.0 
6.0 


3.5 
9.5 
15.5 12.5 10.0 


9.5 


3.0 
6.5 
4,0 


§.0 


20,0 


12.5 20.0 


11.5 


3.5 5.5 17.0 20.0 20.0 17.5 19.5 17.0 16.0 17.0 15.0 14.5 15.5 10.5 
7.0 10,0 16.5 16.0 19.5 18.5 19.0 19.0 17.0 17.0 16.5 18.5 20.0 


3.0 


6.5 
$.5 
5.0 


7.0 


5.5 


3.0 
4.0 
4.0 
2.5 


3.0 


3.5 
6.0 


9.0 


15.5 
6.5 11.0 


a.0 


4.0 
11,0 
6.0 10,5 
§$.5 10.0 


9.5 


4.5 
11.5 13.0 10,0 


9.5 


9.5 
6.5 11.0 


6,0 
7.0 
7.0 


6.0 10.5 10.0 10.5 14.0 15.5 12.5 411.5 11.0 10.5 


7.5 
4.0 
4.5 


3.5 
4.5 
3.5 
3.5 
4.5 
3.5 


7.5 
6.0 
4.0 
4.0 


4.0 
2.9 


6.5 5.5 6.5 5.0 
2,0 


9.5 


6.0 
6.5 
7.0 


7.0 
6.0 
S50 


6.0 
5.5 
9.0 


4.0 


5.0 


6.5 
4.5 


4.5 


7.5 


10.5 
1.0 Ve2s5 
6.5 20,0 
8.5 14.5 


6.0 


6.5 
12.5 


7.5 5.0 


6.0 
6.0 
6.5 


6.5 5.5 
4.5 


7.0 
5.0 


6.5 


9.0 12,0 


7.0 


9.5 10.5 


9.0 19.0 20.0 18.5 10,5 


7.0 10.0 


4.5 
6.0 


3.5 
4.0 


7,0 
7.5 
6.5 
6.0 


5.0 
6.5 


7.5 
7.0 
6.0 
5.0 


9.0 
4.0 
6.5 
3.0 
46.5 
13.5 
10.5 


7.0 


) 


3.5 
14,0 


5.5 


7.0 
7.0 


4.5 
6.0 
6.0 
5.5 


7.0 
4.5 


6.0 


7.5 
7.5 
6.5 
6.0 


5.5 


9.5 12.0 


7.0 10.5 13.5 13.0 14.5 
7.0 13.5 17.0 15.0 16.5 16.0 17.0 11.0 


4.5 
4,5 3.5 


4.5 


7.0 
5.5 


7.5 
5.5 
5.0 
15.5 


7.5 
4.0 


17,0 


6.0 A&.5 9.9 


6.5 


7.0 


7.0 14.5 14.0 12.5 12.5 13.0 10.5 10.5 11.5 


21 


4.0 14.5 
15.5 23.0 
19.5 17.0 


7.5 


9.5 


4.5 6.5 


5.0 


7.0 
13.5 


4.5 


22 
23 


5 


91.5 92.0 


9.58 


9,3 16.5 21.5 22.5 21.5 21.0 19.5 20.0 23.0 22.5 20.5 19.0 16.5 14.0 11.0 


9.5 11.0 
6.5 


9.0 


9.5 


14.5 


9,5 


725. 15.5. 15.5. 17.0 14.0 15,5 14.0 16.5 15.5 
6.5 15.0 16.0 16.5 16.5 16.5 17.0 17.5 18.5 17.0 16,0 


9.0 16,0 19.5 20.0 18.0 19.0 20.0 


3.0 


4.5 
6.9 


6.5 


9,5 
5.0 


2a 
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6.0 


3.0 
6.0 
7,0 
2.0 


° 3.5 
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6.0 
6.5 


6.5 
6.5 


2.0 


3.0 
2.5 
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3.5 


3.0 


7.5 


7.5 


3.5 
2.0 
3.0 
4,0 


9.0 13.5 
5.5 


Vas 


6.0 
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